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Agents which Modify Epidermal Proliferation 
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Division of Dermatology, Department of Medicine, University of Utah College of M edicine, Salt Lahe City, Utah, U.S.A. 
To accept human skin transplanted to the congenitally 
athymic (nude) mouse as a system to study human skin 
and its physiologic and pathologic states, it must be 
demonstrated that skin so maintained retains its func-
tion as a biologic unit. We have found that responses of 
grafted human skin and nude mouse skin to various 
agents differ. This difference in response has been uti-
lized to assess barrier function and proliferative capacity 
of human skin grafts. Human skin grafts undergo a 
proliferative response when 10 ng of the tumor pro-
moter, 12-0-tetradecanoyl phorbol 13-acetate (TPA) is 
applied. Nudes do not respond to this dose. Increasing 
the dose to 100 ng of TP A evok es a response in both. 
However, only in the human skin grafts can this response 
be blocked with betamethasone valerate (BV). In that 
human skin grafts do not take on their hosts' respon-
siveness, and the response of domestic pig skin to these 
agents before and after grafting is identical, the conclu-
sion is r each ed that human skin appears to retain its 
inher ent biologic unit function. The data also demon-
strate some of the potential of this system to study 
kine tics of the epidermis of human skin. 
The need for a system to study human skin on a biologic 
support system that retains its a bility to proliferate and contin-
uously form a n effective stratum corneum h as long been appar-
e n t. Human s kin , t ranspl a nted to nude mice m ay be su ch a 
system [1 ,2]. The tr a nspla nted skin does retain donor features, 
e.g., no rmal a nd a bnorm al his tologic features [3,4], donor anti-
gens [5,6], a nd growth of epidermal appendages c haracteristic 
of t h e d onor, e.g., ha ir and feath ers [2,5]. However, whethe r t h e 
epide rmis of t his transpla n ted skin will proliferate a nd diffe r-
entiate normally and r etain its normal barrier function h as not 
been establis h ed . H e reafter , these normal features a nd eve n ts 
of a function ing epidermis w ill · be referred to as th e unit 
function . The object ive of t his p a per is to presen t experime n tal 
data wh ic h s how t hat huma n s kin transpla n ted to th e nude 
m o use appears to retain this uni t function . 
Using pig skin as a mod e l, we ha ve reported t h at t ransplanted 
skin retains its pretra nspla n t unit function prope rties, epide r-
m a l pro life ration a nd barrier functio n [7,8]. This conclusion is 
based upo n d ata whic h s how a prolife rative response occurrin g 
in t h e e pidermis of pig s kin, both pre- a nd posttrans plant, in 
respo nse to a low dose (10 ng) of t he topically a pplied tumor 
promote r, TPA, solubilized in D / A (1:1). In con trast to pig skin, 
t his dosage of TP A a pplied to nude mouse skin does not evoke 
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a prolifer a tive response [8]. Ethical cons iderations preclude 
s imilaJ" experime nts on huma n s kin prior to transpla nt. How-
eve r, by analogy with t h e pig sk in expe riments, a similal· se lec-
t ive r esponse by transplanted huma n s kin to low dose TP A 
a lo ng with th e known s imilarities betwee n pig and human s kin 
[9- 12] would strongly s uggest that th e uni t function of huma n 
skin a fte r tra nsplant is s imilar to t h at prior to transplant. 
W e h a ve studied both t h e prolife rative capac ity a nd barrie r 
function by e valuating t h e prolife rative res ponse of trans-
planted huma n skin to agen ts whic h must be a bsorbed t hro u g h 
t h e e pide rmal ba rrier to induce (TPA) or bloc k (BV) [13] 
epid e rmal proliferation. The kine tics of t h e wave of e pide rmal 
prolife ration of t h e human s kin grafts evoked by a m eth od 
whic h does not require topical a bso rption, epide rmal prolifer a-
tio n induced by tape stripping, are also assessed. 
METHODS 
The nude mice used in these experiments were de ri ved from a 
pathogen-free colony initiated from animals which were originally a gift 
from Norma n Reed, P h.D. , Montana State University, Bozeman MT. 
The colony was initiated and ex panded by mating pathogen-free fema le 
Balblc mice heterozygous for nude wi th Balblc males homozygous for 
nude. Mice were housed in a pathogen-free environment provided by 
laminar-flow a ir stations (Lab Products, Garfie ld NJ) and ma inta ined 
on an art ificia l circadian rhythm (1 2 hr darkness, 12 hr ligh t) at a rOOm 
temperature of 26°C. T he average lifespan of nudes rear ed under t hese 
condi t ions was 14-18 mo, exceptions being animals living for more tha n 
1 yr postgrafting. The colony displayed no early wasting. At 2-3 mo of 
age, nude mice were grafted with human skin obtained from 1 of 3 
sources. One source was the remnants of split-thickness (0.6 mm, 
obtained with an electrokeratome) skin grafts, used to graft burn 
patients. Following such grafting procedures, the re was usua lly enough 
skin left over for several grafts. A second source was skin from orga n 
donors. Spli t-thickness skin (0.6 mm) was harvest.ed from these donors 
shortly afte r death by G. Warden, MD, and J . Saffle, M.D., Burn a nd 
Trauma Center, University of Utah College of Medicine, Salt Lake City 
UT, for use as homograft. dressings for burn patients. S mall a moun ts 
were given to us for tra nsplant to nude mice. Experiments have dem-
onstrated that these split-thickness skin grafts, if held in complete 
media, either at 37° or 4°C, can be successfully transplanted for up to 
5 days a fter har vest.ing. A 3rd source was spli t thickness grafts (0.6 mm) 
from 3 normal male volunteers. These were obta ined from the sacra l 
area with a ha nd-held keratome, after the area had been a nesthetized 
with 1% xylocaine, using a n intraderma l infiltration technique. T o 
standard ize size and edges, these grafts, as well as the other grafts, were 
t rimmed to 1 cm diameter size with a sterile cork bore. Al though there 
is individual variabili ty, comparative analysis, histology, and response 
to agents which evoke a proliferative response, revealed no significant 
differences between these 3 sources of skin. For this reason, data 
presented herein were not segregated relative to graft source. 
The grafting techniques used have been previously described [3]. 
Current modifica tions include holding the gra ft in place while covering 
it wit.h a heavy layer of Vaseline. The site is then covered wi th a 
banclaid which is clipped to the ventrolatera l skin of the anima l with a 
surgical stapl e (Clay Adams, Pa rsippa ny NY) . Wi th this technique, 
li ttle or no ghost. for mation occurs. Approximately 90% of these grafts 
are successful , i.e., not overgrown with mouse skin. 
Following complete healing, 3 weeks afte r grafting, experiments were 
initiated. TPA (Sigma Chemicals, SL. Louis MO) was solu bilized in a 
vehicle co mposed of equal parts of DMSO and acetone W I A)·. This 
prepa ration was flu shed wi th ni t rogen and stored at -70°C. A freshly 
thawed specimen diluted to the proper concentration was applied to 
the gra fted ar ea or to a similar area of mouse skin in a 0.05 ml a liquot. 
Control solution (vehicle alone: 0 1 A) was applied at the same volume. 
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Treated areas were occluded with bandaids to prevent transfer of 
agents among the mice. Afte r drying, in appropriate experiments, 0.2 
mg BV in lotion form (Valisone lotion 0.1%, Schering Corporation, 
Kenilworth NJ) was applied to t he gauze pad of a bandaid (Band-Aid, 
Sheer Strip , Johnson and Johnson, New Brunswick NJ) a nd applied to 
t h e gra ft site for 24 hr. In the tape stripping experiments, grafts were 
stripped 16 times using ce llophane tape (Pressure Sensitive Tape-
Scotch , Klebeband-3M, Minneapolis MN ). Topical treatments were 
carried out under light a nesthesia; inha lation of fluorathane. Eighteen 
to 24 hr afte r the initiation of a proliferative event, a sma ll biopsy was 
taken from the treated site. Another biopsy was usually taken from the 
opposite s ide of the anima l. Additional con trols cons isted of eit he r an 
un treated graft or un t reated nude mouse skin. To obviate the problem 
of systemic absorption, cont rol data, unless othe rwise stated, were 
those generated from the con trol groups of animals. 
B iopsies were minced in to 1-2 mm fragments, p laced in a Petri dish 
containing 2 ml of RPMI-J640, a nd 4 p.C of 3H thymidine (specific 
activity 20 C/mM , New England N ucleru', Boston MA) and held at 37°C 
fo r 3 h r [14]. The specimens were rinsed and placed in 10% buffered 
forma lin. Histologic sections 2 p.m thick were placed on glass s lides, 
covered with NTB-3 emu ls ion (Eastman Kodak, Rochester NY) for 4 
days, a nd counte rst.a ined with hemotoxylin and eosin. To assess epi-
dermal prolife ration, t he number of epidermal cells containing 5 or 
more gra ins over t he nuclei, determined by microscopic analysis at 1000 
x, w as dete rmined. The labe ling index (Ll) was the number of labe led 
cells in the ep ide rmis pe r 1000 basal ceUs counted . The t-test of means, 
2-tail , was u tilized for stati tical analysis . 
RESULTS 
To answer the question of uni t functionality of transplanted 
human sk in, experiments have been carried out to determine 
whether or not transplan ted skin will selectively respond to low 
dose (10 ng) TPA in D / A in a manner similar to that which we 
reported for pig skin [7,8]. Both t ransplanted pig skin and 
normal nude mouse skin will respond to a higher dose (100 ng) 
of TP A. Transplanted human skin also responds to both the 10 
and 100 ng dosages 'of TPA (see Fig 1). Data are presented as 
a c h ange in th e LI , relative to the vehcile alone, and are 
calcula ted from the LI for each graft or animal, rela tive to the 
mean control value for the appropriate control group. Again, 
there is no increase in the LI when 10 ng TP A is applied to 
nude skin . The deviation about t he mean change in the LI for 
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FIG 1. Comparative cha nges in labeling index of epidermis 18 hI' 
after topical application of various doses of TPA in DMSO/ acetone to 
nude skin a nd human skin grafts to nudes. Values represen t t he mean 
c h ange in t he labe ling index (LI) ± SD, re lative to t hat seen with t he 
vehicle a lone for t hat experiment, change' in labeling index = LI of 
e pidermis treated with TPA minus mean Ll of epidermis of a group of 
mice, with or without grafts, t reated with D/ A. 
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the nude skin is secondru'y to th e responses to TP A being, on 
occasion, less than that seen with the vehicle alone. Fig 2A and 
2B illustrate the histologic differences between human skin 
grafts and nude mouse skin, as well as the similarities in the 
number of labeled cells per number of basal cells. The similarity 
in t he response by the transplanted human skin to pig skin, pre-
and posttransplant, by analogous reasoning, is interpreted as 
evidence that th e epidermal unit function persists post-
transplantation. 
Topically applied corticosteroids will block epidermal prolif-
eration resulting from the topical application of TP A to normal 
mice [13]. For t his to occW", both agents must penetrate the 
epidermal barrier to express th eir effect. Similar types of ex-
periments have been carried out on nude mouse skin and 
transplanted human skin (see Fig 3). The increase in the LI in 
grafts treated with 100 ng TPA is inhibited by the topical 
a pplication of 0.2 mg BY. The application of 100 ng TPA to 
nude skin again results in an increase in the LI; h owever, in 
contrast with the human skin grafts, the topical application of 
0.2 mg BY does not inhibi t this increase. In 4 of the 5 animals 
tested , t here is no diminution in the LI following the topical 
application of BY. The increase in t he LI by the epidermis of 
the transplanted skin caused by low dose (10 ng) TPA is also 
completely suppressed by 0.2 mg BY (data not presented). 
These data demonstrate that the proliferation of epidermis of 
human skin grafts can be stimulated and suppressed in a 
manner independent of the nude host's response to these same 
agents. 
To further explore t he effects of BY, we have compru'ed the 
LI of t he epidermis of nude skin and human skin grafts after 
t he a pplication of t he vehicle for TPA (D/ A), with and without 
BY, i.e., without inducing a wave of proliferation (see Table). 
When BY is applied to t he skin of the ungrafted nude after 
applying D / A, no change in t he LI occW"s. However, with the 
same sequence of agents to human skin grafts, suppression of 
the LI does occur. The mean LI ± SD of grafts receiving the 
control vehicle (D/ A) and topical BY is 29 ± 11, a significant 
reduction. These data suggest that nudes are either more re-
sistant to BY or less is absorbed. The forego ing differences in 
responsiveness, nude skin vs. human grafts, to TPA and BY 
again stress the point that differences in unit function do exist. 
The possibility t hat these topical agents have a systemic 
effect has been addressed by compru'ing the LI of the contra-
lateral sides of animals with grafts which permit absorption 
with the nonresponsive never-grafted nude. As stated in the 
Methods section, the LI of the contralateral side is basically 
unchanged from tha t of untreated animals. This is evidenced 
by noting that the ungrafted nude mouse skin contralateral to 
the side treated with TPA has a LI of 53 ± 21, not significantly 
different from the treated side, 46 ± 8, nor from untreated 
animals, 45 ± 24. Topically applied TP A, in the doses tested, 10 
and 100 ng, to human skin grafts also did not affect the LI of 
th e contralateral mouse skin. However, the application of BY 
to the human grafts after treatment with the vehicle alone (D j 
A) caused a suppression of t he LI of both sides; 29 ± 11 for the 
treated side, and 29 ± 13 for t he untreated side. D/ A alone did 
not effect the contralateral side. These data suggest t hat enough 
BY is absorbed topically t hrough human skin, but not tlu'ough 
nude mouse skin, to effect a general suppression of epidermal 
proliferation. 
These data support t he possibility that the differential effects 
we see ru'e secondary to percutaneous absorption . Histologic 
analysis of nude skin and human grafts provides no insights 
into reasons for the apparent decreased absorption of nude 
mouse skin. The autoradiographs of Fig 2 are an accurate 
representation of the epidermis of the nude. The stratum cor-
neum of the nude mouse is thicker than that of their haired 
littermates [16]. Although much of the stratum corneum has 
been removed during histologic processing of the human graft 
represented in Fig 2, the stratum corneum of human grafts is 
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FIG 2. Autoradiograph at 100 x of a huma n skin graft on a nude mouse. Arrows point to labeled cells. B. Autoradiograph at 100 X of nude 
mouse skin. A rrows point to labeled cells. Both of the above cha llenged 18 hI' prior to in vitro labeLing with 3H thymidine with 100 ng TPA. 
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F I G 3. E ffect of topical betamethasone diproprionate 0.2 mg on the 
increase in labeling index when applied after 100 ng TPA to nude skin 
a nd human skin grafts. Mean cha nge in labeling index (LI) for TPA 
alone calculated as in Fig 1. Mean change in LI for TPA and BY = LI 
of epidermis t reated with TPA followed by BY minus mean LI of 
epidermis of a group of mice, with and without grafts, treated with 0 1 
A a nd BY (abbreviated as 0 1 Al B on vertical axis) . 
much t hicker t han t hat of nude mouse skin before, as well as 
after, treatment with the foregoing agents. 
The differences in the response of nude skin vs. huma n skin 
grafts to TPA have been confirm ed in a n assessment of a wide 
range of dosages of TP A on epidermal proliferation. The dos-
ages ranged from I x 1O- !' to 1 X 10- '\ gm, with a group of 
animals being tested at every 10-fold dilution. Huma n skin had 
a peak LI following the app1ic!ltion of 1 X 10- 1; gm, where the 
LI is 21/2 times that of th e LI seen with 1 x 10- 7 grams (10 ng) . 
At 1 X 10- 0 grn, the LI decreased to that observed at 1 X 10- 7. 
Increasing t he dose to 1 x 10- 4 did not evoke a further decrease. 
It appears that TP A to human grafts follows a dose response 
curve wit h increases in the LI at I X 10- 8 to 1 X 10- 6 gm. This 
declines at higher dosages, 1 x 10- 5 to 1 X 10- 4 gm. At th e 
higher dosages, greater than 1 x 10- ", when the bandaids are 
removed at 18 hr, it is noted t hat · the treated epidermis is 
necrotic. Similar experiments On the nude reveals that at dos-
ages greater than 1 x 10- 7 grn, the nude skin undergoes slough-
Comparison of baseline Labeling index (m.ean ± SD) of the epiderm is 
of l1.ude's and hwnal1. shin grafts on nudes challenged with nothing, 
vehicle a lone (DIA) or vehicle and betamethasone valerate (DI A l B) 
(n) NOlhing (n) D / A (n) D / A/ 13 
Nude (1 9) 45 ± 24 ( I J) 50 ± 32 (5) 46 ± 8 
Human ( 15) :' 1 ± 12" ((j) 55 ± 17" (5) 2f1 ± II ' 
gra fts 
p < 0.02. " vs. ", a nd " vs, Other appropriate comparisu n:-: are wit.hout. 
s ignifi ca nce. 
ing and nec rosis. This prevents us from accurately determining 
t he LI at higher dosages. In this series of experiments, again no 
response to 10 ng is no ted. These data support the inheren t 
hypo responsiveness of nude skin to low dose TPA in D j A. 
U nderstanding t he kinetics of a wave of epidermal prolifera-
tion is important to ou r understanding of skin biology. To 
determine if t his system can provide t his type of data, an 
a nalysis of the LI of epidermal cells, as modulated by externa l 
agents, as a function of t ime is presented. Three agents are 
assessed: TPA, TPA with BY (agents which induce and sup-
press a wave of proliferation without inducing or suppressing a 
visible infla mmatory response ), and tape stripping. (Tape strip-
ping, in contrast wi t h TPA, does result in a visible inflammato ry 
response.) These data are presented in Fig 4 and 5. The prolif-
erative responses to tape stripping and TP A, as measured by 
the in vitro synthesis of DNA by epidermis of biopsies ta ken at 
periodic intervals after one application , peak at 48 hr. This 
appears to be follow ed by a second wave at 5 days in the tape 
stripping experiment. The ea rly (at 24 hr) suppression of pro-
liferation induced by TPA with the single application of BV 
appears to be overcome at 72 hr, a nd is followed by a second 
peak at 120 hr. Although a more frequent sampling may have 
shown peaks at different times, these data support the concept 
that th is system can be utilized to study the effect of various 
agents on the epidermal cell proliferation of huma n skin . 
DISCUSSION 
The data presented in these expe riments provide fwther 
defin ition of this system in several a reas. First, by analogy with 
t he data on pig skin pre- a nd postgrafting, the data support t he 
supposit ion t hat transplanted human skin retains its uni t func-
tion. This is in harmony with previous demonstrations that t he 
histology a nd ant igenicity of such xenogeneic skin grafts main-
tain other donor featUl'es [1-7). The reten t ion of uni t function 
is in contrast to another system which is also providing inuch 
information on the biol.ogy of skin, the cultUl'e of epidermal 
cells in vitro. Alt hough epidermal cells differentiate to some 
degree in t hese cultUl'e systems, no investigator has made a ny 
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cla im of uni t function of the degr ee to which it occurs in vivo , 
i .e., the establishment of a cuta neous ba rrier. 
Second , these experiments demonstra te that transplanted 
huma n skin can be utilized to ga in insights into epiderma l 
p rolife ra tion . 
T hiJ·d , these da ta suggest that transplanted huma n skin will 
undergo a wave of epidermal prolife ra tion in a bath of humora l 
facto rs which, whi.le fore ign to t he skin gr aft, aJ·e appar ently 
n ot hostil e a nd do not t ra nsmi t the unrespons iveness of the 
nude clonor. 
A s discussed previous ly [7,8], we do not appreciate the rea-
son (s) fo r the relative resistance of the nude mouse epidermis 
to topi 'ally app lied TPA. We feel the most via ble expla nation 
h as been, and is, t ha t nude epidermis has a n increased ba rrier 
function. It is difficul t to justify such a conclusion on a histo logic 
b asis. However, t he response to 100 ng TP A which is resistant 
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to blockage wi th topical BY argues in favor of this possibili ty. 
That a n inher ent unresponsiveness to TPA exists seems plau-
sible. H owever, ana logous reasoning would su ggest t hat a n 
inherent unresponsiveness to BY must exist as well. The dem-
onstration of a lowered LI in m ouse skin, fo llowing t he topical 
application of BY to a contrala ter al human graft, does not 
suppor t an inherent unresponsiveness to B Y by nudes. It is 
possible that the fa ilure of B Y to effect epidermal prolife ration 
is secondary to a bsorption, a nd the failure of TP A is secondar y 
to a n inherent unresponsiveness by epidermal cells. It seems 
unlikely t hat 2 separate m echa nisms exist which are selective 
for nude mouse skin. Skin from nudes t ransplan ted to ha ir-
bearing he terozygous li ttermates retains a n unrespons iveness 
to TPA. The correlary, hau·ed skin from heterozygous litter-
mates to nudes, fo llows, i.e., it responds to T P A both befor e 
and afte r t ransplant [7). The response to low dose T P A by 
ha ired li ttermates is much m ore dram atic than that of huma n 
skin grafts, an increase in the LI of 4.5X in t he form er, a nd 1.9x 
in the latter [7). 
The possibili ty that the differences are rela ted to other 
a natomic differ ences has also been considered . Neither t he 
human skin gr a fts nor t he mouse skin used in these experimen ts 
have normal ha ir follicles. There is no histologic evidence of 
adnexal structures after the gr aft heals; apparently, the areas of 
epidermis formerly occupied by hau· follicles fill in as the gr afts 
heal in place . Nude m ice, for a shor t period following bu·th , 
have poorly developed hau· follicles. As they mature, t hese 
fo llicles degenerate, a nd at the t ime of these experiments most 
a re plugged wit h stratum corneum [24,25). A few broken non-
terminal hau·s ar e normally present in t he adult . These experi-
ments and observations again point up the difficulties in as-
sessing the efficacy of barrier function by simple histology 
[26). 
Alth ough such a study has considerable significance, we kn ow 
of no kinetic studies of a wave of epidermal proliferation on 
human skin . Our observation of a peak increase in the LI 
occurring at 48 hr, wi t h a second wave at 120 hr, is somewhat 
at variance wi t h similar types of experiments conducted on 
m ouse skin . Our experience, as well as t hat of others, demon-
strates t hat mouse skin when stimulated wi t h irrita tive agents, 
or with T P A, generally undergoes an ini t ial wave of epidermal 
proli fe ration at 12-30 hr, and a second wave at 24-60 hr 
[27- 31). Previous unrepor ted time experiments using 100 ng 
T P A on nude mouse skin a nd 10 ng on transplanted pig skin 
reveal both types of skin to have a peak LI at 18 ill·. Our 
objective in the time course experiments is to demonstrate t hat 
a wave of epidermal proliferation in huma n skin can be evalu -
ated with this system, u t ilizing in vitro la beling techniques. For 
conve nience, and because of the limited number of animals 
wi th huma n grafts, experiments described herein wer e moni-
to red at 24-hr intervals. It is possible that the t rue peak in the 
LI is not represented, having occurred prior to 24 ill·. T hus, the 
LI at 48 hr migh t not represent the peak LI, bu t rather a 
secondary or ter t iaJ·y wave . The li te rature [27-3 1] uppor ts the 
idea that succeeding waves of proliferation, each of less inten-
s ity, genera lly occur after t he application of agents which evoke 
a proliferative response. The exact kinetics of the proliferative 
response of human skin await resul ts of experiments designed 
to address this specific question . 
The delayed biphasic curve of the LI of epidermis of ski n 
grafts t reated wi th T P A a nd t hen wi th BY suggests that the 
prolife ra tive messenge r system evoked by TPA persists a nd 
acts independent of the inhibitor messenger system; prolifera-
t ion OCCUlTing after the inactivation of the agent which inhibit 
cell replication, B Y. Al though t his is only a possibili ty, this 
system may be an in. vivo system where systems developed in 
vitro, which addJ"ess the cri t ical question of mecha nisms of 
cont ro l of cell pro li fe ration, can be assessed. 
Using a flu orinated co rt icosteroid (flu ocinolone acetonide) , 
JO J,Lg in 0.2 ml over a wide aJ"ea of t he mouse's skin , vs. 200 J,Lg 
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of BY to the gauze pad of a bandaid in t his experiment, S iaga 
et al have demonstrated that epidermal incorporation of 3H 
thymidine did not return to baseline until 6-7 days after a single 
application of this dosage. Lower dosages, 0.01 p.g, were associ-
ated with a more rapid return to baseline. In t hese experiments, 
TP A was not added to t he skin immediately prior to adding t he 
corticosteroid. Our observation of t he effect of BY dissipating 
after 24 hI' is in harmony with the observations of S laga et al 
[13]. Whether there was decreased incorporation of 3H thymi-
dine by the epidermis in skin not treated with fluocinolone 
acetonide, i.e., systemic absorption, was not assessed. However, 
the chronic topical administration of 10 p.g of fluocino lone 
acetonide twice weekJy did reduce body weigh t, suggesting t hat 
a systemic effect did occur. It is not unreasonable to assume 
that 1% of the dosage applied to the huma n graft in our 
experiments is absorbed, 2 p.g. T his dosage calculates to 0.1 mg/ 
kg, 7 mg/ average 70 kg human subject, a dosage which is close 
to the reco~mended dosage, 9 mg, to treat various inflamma-
tory disorders. The observation that a single application of 
corticosteroids under occlusion causes a body-wide decrease in 
epidermal proliferatio n , a decrease in the LIon the opposite 
s ide of the mouse treated with BY, has other experimental 
support, and does not appeal' to be spur ious. 
The data demonstrating that the epidermis of huma n skin 
will undergo a proliferative response following the topical ap-
plication of an agent usually used for promotion (TPA) suggest 
t hat 2-stage carcinogenesis studies can be ini t iated on human 
skin transplanted to t he nude mouse [18-20]. A r ecent limited 
study by Yuspa et ai, using a systemic initiator (urathane) and 
a topical promoter (higher dose TP A) did demonstrate in-
creased numbers of tumors on t he head and neck of nude mice 
carrying human skin grafts [21]. These tumors also developed 
in human skin grafts, although in fewer numbers. N one occurred 
on the nongrafted nude mice. The current lifespan of athymic 
mice with human skin transplants is compatible with 2-stage 
carcinogenesis experiments, if animals are held in a pathogen-
free environment: T he problem of individual variability of skin 
donors can be circumvented by appreciating that several 
hundred mice can be grafted with skin acquired from one organ 
donor. 
These studies also confIrm the notion that abnormal epider-
mal proliferation could be studied with this system. Briggaman 
has recently demonstrated that in addi tion to the pers istence 
of histologic features of psoriasis in transplants of skin involved 
with psoriasis, the LI is also elevated [22]. Data from our 
laboratory are confirmatory [23]. 
In conclusion, we would argue that the data from these 
experiments support t he con tention that the epidermis of skin 
transpla nted onto the nude mouse retains the proliferative a nd 
barrier fu nctions, " unit function ," characteristic of the epider-
mal unit of the donor animal. Finally, this system appeal'S to 
have enough flexibility to permit the direct study of oth er facets 
of the biology of skin in heal th and disease. 
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